Identification of functional promoters in the msp2 expression loci of Anaplasma marginale and Anaplasma phagocytophilum.
Organisms in the family Anaplasmataceae are important tick-borne pathogens of livestock worldwide and cause recently emergent infections in humans. Despite their medical importance, very little is known about how these organisms regulate gene expression in the mammalian host, the tick vector, or during transition between the host and vector. However, it is clear that gene regulation, in addition to recombinatorial mechanisms, is essential for these small genome pathogens to adapt to distinctly different environments. In this study, we identify and establish the function of three promoter elements in the locus encoding major outer membrane protein expression sites in both Anaplasma marginale and Anaplasma phagocytophilum. Gene expression from this locus involves both classical and atypical polycistronic transcripts. The identified promoter elements have a structure similar to that defined in Escherichia coli and are functional in driving protein expression in a prokaryotic cell-free transcription and translation system and in recombinant E. coli. The two strongest promoters identified in vitro and with recombinant E. coli were also shown to be functional in A. marginale infected cells, as determined by quantification of downstream transcripts. The promoters in both A. marginale and A. phagocytophilum have similar structure and activity, supporting the conclusion that the two loci are syntenic with conservation of function. In addition, they share structural elements within the promoters that appear to be likely sites for regulation. These data enhance our understanding of how expression of these variable outer membrane proteins may be controlled in the key stages of tick-borne transmission and infection.